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2.0 WORK

STRUCTURE BREAKDOWN

TASK 1 - DATA MANAGEMENT SYSTEM

WRITING SOFTWARE PROGRAM
DATA INPUT INTO FILES
ASSISTANCE AND IMPLEMENTATION

TASK 2 - BORING

DETERMINE LOCATION OF 18 BORING SITES

DRILLING OF THREE BORINGS IN CLEAN AREA AND THREE
BORINGS IN CONTAMINATED AREA

DRILLING OF 12 ADDITIONAL BORINGS TO BEDROCK

TASK 3 - PIEZOMETER INSTALLATION

DETERMINATION OF LOCATION FOR PIEZOMETER WELLS
INSTALLATION OF NINE PIEZOMETERS

SURVEY OF LAND ELEVATION AND TOP OF PIEZOMETER
ELEVATION

SITE RESTORATION

TASK 4 - SAMPLING
SPLIT SPOON SAMPLING AT 5 FT INTERVALS FOR
CHEMICAL ANALYSIS
THIN-WALL SAMPLING FOR PHYSICAL TESTING
SAMPLE SHIPMENT TO GCA

‘TASK 5 - LABORATORY TESTING

VERTICAL AND HORIZONTAL COLUMN CONDUCTIVITY
TOTAL ORGANIC CARBON

PARTICLE SIZE

POROSITY

TASK 6 —- REPORTING

DRILLER'S WEEKLY AND FINAL REPORT
GCA'S MONTHLY AND FINAL REPORTS
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6.0 PROJECT DESCRIPTION

6.1 Technical Objective

The primary objective of this program is to obtain soil samples for
analysis to determine the presence of coal tar derivatives beneath the
Reilly Tar Site in St. Louis Park, Minnesota. The program is to include
installation of a maximum of 18 wells which will be drilled during the
performance of this project. GCA will also construct a data processing
computer program that will be used by the EPA for editing and managing
existing data files.

6.2 Period of Performance

The field operations, data acquisition, and reports specified in the
Scope of Work will be completed 12 weeks after the date of program
initiation.

6.3 Scope of Work

TASK 1. DATA MANAGEMENT SYSTEM

GCA will prepare a workable computer program with capabilities of
editing and managing data according to a specified coding system.
The software package will have editing features in proper sequence
to aid in stratigraphic and lithological analyses, hydrogeologic
parameters and water quality data. The operational data base will
include existing data files and will be formatted in a compatible
fashion with the University of Minnesota computer system for
implementation of this information system.

TASK 2. BORING
1. General

a. Each boring will be advanced using rotary drilling
techniques. Change in crew from commencement to approved completion will not
be made except when such change is approved by GCA. The Subcontractor will
not abandon a boring before reaching the depth required by GCA's
Representative; nor the casing or other apparatus be removed except with the
permission of GCA's Representative. All drilling should occur during daylight
hours Monday through Friday. No drilling should occur on Government
holidays. This is to allow Government officials to observe the work. If
certain phases of work on a well must be continued into the hours of darkness,
sufficient lighting will be provided by the driller so that work may be
carried out in a safe and efficient manner. No payment will be made for
borings under the following conditions:



1. 1f the casing or apparatus is removed from a boring.

2. 1f the boring is abandoned without permission of the
GCA Representative.

3., 1f a boring is started and not carried to a depth
approved by the GCA Representative.

b. The location of a water source for drilling will be »
approved by the GCA Representative. The Subcontractor will provide, install,
and maintain sufficient pumps and water lines to ensure an adequate water
supply for the work. The digging of sumps for drill water will not be
permitted. Portable mud tubs will be required. Discharge water will be
controlled to prevent contamination, pollution, excessive erosion, and other
damage. The place of discharge is to be approved by the GCA Representative.

2. Type

Borings will be selected as necessary for procuring split-spoon
samples, thin-wall samples, installation of piezometers, and well development.

3. Number and Location

Eighteen (18) borings will be drilled at locations specified by
the GCA Field Representative.

4, Depth of Borings

Borings will be advanced to the depths specified by the GCA
Representative. The maximum depth of borings is estimated to be typically
60 feet.

5. Installation

Borings will begin with a 3-1/4 inch I.D. (or larger)
hollow-stem auger and a sampler taking samples approximately every 5 feet
until the water table is encountered. The hollow-stem auger will be removed
and 4-inch I.D. surface casing set to a depth of approximately 10 feet.
Casings will be flush-joint or flush-coupled heavy steel. Casings will be
advanced vertically through earth and other materials, including boulders, to
the depth below the surface of the ground that is required to maintain the
sides of the borehole, or as directed by the GCA Representative. The casings
will not be advanced ahead of the borehole, except as necessary to control the
caving of the borehole walls. The hole will be advanced by approximately
5-foot increments by taking a Shelby tube or split-spoon sample, drilling 3
feet with a Tri-cone bit and adding 5 feet of H-type casing. Below the
groundwater level, water or drilling fluid will be maintained within the
boring at or above the groundwater level to prevent running conditions and to
prevent loss of circulation. The drilling fluid will be standard commercial
bentonite mixed with clean water and will not be recirculated. All mud and
cuttings will be disposed of in compliance with Minnesota Department of Health



Requirements.

No cuttings, chemicals, or other foreign materials will be

introduced into the hole. The subcontractor will be equipped with the hammer
equipment necessary to drive the casing into the hole. The number of blows
required to drive the casing each foot and the we%ght of the hammer and drop
will be recorded.

TASK 3.

b.

Ce

€.

f.

PIEZOMETER CONSTRUCTION
Locations

The subcontractor will be required to install piezometers at 9
locations to be selected by the GCA Representative in the
manner described herein (Figure 1).

Drilling

The piezometers will be drilled straight, plumb, and free of
any obstructions to permit easy installation of the well
casing. Faulty alignment of the drilled holes will be
corrected at the subcontractor's expense.

‘Depth

The Piezometers will be installed inside a 4-inch minimum
diameter hole and to a depth specified by the GCA
Representative.

Pipe and Screen

The piezometer will be 2 inch I.D. galvanized steel, threaded
flush-coupled, steam—cleaned, and in lengths of not more than
10.5 feet. The perforated interval will consist of a 3-foot
long by 2-inch (I.D.) wire wound screen, No. 10 slot,
galvanized steel and fitted with a l-foot sump section with a
plug at the bottom. This section will be installed at the
bedrock/drift boundary. (Platteville Limestone.)

Filter Envelope Specifications

The filter envelope (gravel pack) will be composed of either
Morie No. 0 sand, supplied by Jessie S. Morie & Som, Inc.,
Mauricetown, New Jersey, 03239, Ottawa sand, or approved equal
as determined by the GCA Representative.

Washing

The drilled holes will be thoroughly washed to clean any
sediment that may have built up on the hole wall during
drilling. Additionally, clear water will be circulated through
the perforated pipe, returning to the surface in the annular
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space, prior to placing the filter envelope. Washing will
continue in holes while placing the filter envelope, until the
return water is free of soil particles.

Placing Filter Envelope and Grout

The gravel pack will be placed 2 feet above the perforated
interval. The annular space immediately above the gravel pack
will be filled with a mixture of six parts cement and one part
bentonite. The H-casing will be removed as gravel pack and
grout is placed to assure that no voids remain in the annular
space around the pipe and to prevent the pipe from becoming
sand-locked in the casing.

Surface Seal and Protection

A 7-foot piece of 4~inch minimum diameter pipe with vented
locking cap will be left in place and will be permanently
cemented at ground surface to protect the riser pipe. The top

.of the pipe will extend 2 feet above the ground surface.

Concrete will be set around the perimeters of the pipe and will
extend into the annular space in the borehole approximately

1 foot. The collar will extend above the ground surface
approximately 4 inches and will slope away from the guard pipe
to prevent surface water from collecting around the piezometer.

Piezometer Testing

Upon completion, the Contractor must lower the water level in
each piezometer by bailing to the lowest practical depth. This
depth will be recorded to ensure proper operation. The well
testing will be done under the supervision of the GCA
Representative.

Abandoned Holes

Any test hole or piezometer that does not satisfy the
requirements herein described, and which the Subcontractor
cannot make acceptable, will be declared an abandoned hole.
All abandoned test holes will be filled by the Subcontractor
according to the Minnesota Department of Health standards.

Survey

The top of each piezometer will be spirit-leveled to the
nearest 0.001 foot above mean sea level. Land surface
elevations will be determined to the nearest 0.1 foot above sea
level. Leveling will be done in closed loops beginning at
reference points of known elevation provided by the

Government. Reference points are available within 1000 feet of
the sites.



1. Site Restoration

The Subcontractor will attempt to avoid damage in connection
with his drilling operations. If there is not sufficient
cleared area for efficient operations he will consult with the
GCA field representative. At the completion of drilling,
piezometer installation, and well development, and before
acceptance by the GCA field representative the site will be
restored as nearly as possible to its previous condition. All
equipment will be removed, holes filled in, and debris removed
in accordance with requirements of the Minnesota Pollution
Control Agency (MPCA). The work specified in the subcontract
will not be considered complete until the site restoration is
completed to the satisfaction of the GCA field representative.

TASK 4. SAMPLING
1. General
a. Cores of the materials penetrated during boring operations
will be collected at intervals of approximately 5 feet, at changes in
lithology, and at depths directed by the GCA field representative who will

aleo determine the type of sampler to be used for each sample.

2. Split-Spoon Sampling

a. The 3-inch I.D. split-spoon samplers will consist of three
sections of 12, 6, and 6 inches, respectively. In order to facilitate
extrusion of the cores from the liners, the Subcontractor will provide a
special tip such that the internal diameter of the tip is reduced by twice the
thickness of the liner wall. In addition, the Subcontractor will supply a
commercial, spring loaded retaining ring which, at the direction of the GCA
field representative will be inserted between the barrel and the sampler tip.
All split-spoon samplers will be fitted with segmented brass or stainless
steel liners. The liners will consist of three seguents of 12, 6, and 6
inches each to be provided by the Subcontractor. The samplers and liners will
be thoroughly washed in water and rinsed in hexane in the laboratory of the
Subcontractor prior to each use. The split—spoon sampler will be washed with
clean water and both the sampler and the liners rinsed in hexane provided by
the Subcontractor in the field immediately prior to use. After the sample is
taken and the liner is removed from the gampler, the Subcontractor will store
the liners in a clean, enclosed work area provided by the Subcontractor. In
the clean area, the Subcontractor will extrude the sample into clean, sterile,
labeled, glaas jars provided by the Subcontractor. The GCA field
representative will then proceed to log the core samples. After logging, the
Subcontractor will store the jars in dry ice until shipment. Samples with
excessive amounts of moisture may require partial dry ice freezing prior to
extrusion from the liner sections.



b. The sampler will be driven by a 300-pound hammer having a
30-inch drop. The number of blows required for each 6 inches of penetration
will be recorded by the Subcontractor for 24 inches of penetration. The
subcontractor will supply certification of the weight of the 300-pound hammer.

Ce Once every 2 weeks, the Subcontractor will ship the
processed cores packed with dry ice and packaged in conformance with EPA
National Enforcement Investigation Center (NEIC) and Department of ’
Transportation (DOT) requirements. Prepaid shipment will be made in locked
coolers via a DOT-approved carrier to GCA/Technology Division, 213 Burlington
Road, Bedford, Massachusetts 01730 (Attention Sample Bank).

3. Thin-Wall Sampling

a. At locations and depths to be determined by the GCA
Representative, undisturbed samples will be taken with a thin-walled, open
drive tube sampler.

b. The 3-inch (0.D.) by 36~inch samplers will be constructed
of seamless steel, with a 14 gauge wall thigkness, and a bit clearance not
greater than 0.5 percent.

c. The drill rig should be provided with a hydraulic pressure
device capable of exerting a driving force of 8,000 pounds.

d. The sampling tube and sampler head must be smooth and
thoroughly cleaned inside and outside before sampling and must be in proper
working condition. The tube edge must be properly sharpened and have the
correct inside clearance for the soil being sampled.

e. The drive should be made without rotation and with a
continuous stroke. No additional drive will be attempted after the sampler
stops.

f. The sampler containing the soil sample will be carefully
removed from the hole and shipped to the Subcontractor's laboratory for
testing. For this purpose, the tube ends will be sealed with expanding
packers.

TASK 5. LABORATORY TESTING
1. General
a. The Subcontractor will perform physical measurements on
selected Shelby tube corings at the direction of the GCA Representative. The

laboratory tests listed herein will be performed in accordance with the
appropriate ASTM, or equivalent, standard methodology.



2.

Measurement s

a. Vertical column conductivity measurements using constant

or falling head method as appropriate to the grain size. Method employed
should be EM 1110-2-1906, Appendix VII or approved equivalent.

methodology as

equivalent,

hydrometer.

equivalent.
TASK 6.

1.

b. Horizontal column conductivity measurements using the same
in item (a) above.

Ce Total organic carbon. EPA Method 415.1 or approved

d. Particle size. ASTM method D-422 for sieving and

€. Porosity. Method EM 1110-2-1906, Appendix II, or approved

REPORTING

Driller's Report

a. Weekly Progress Reports-—Each Monday, the Subcontractor

will deliver to the GCA field representative a summary report in the form of a
reproducible master and one (1) copy describing activities of the previous
week and cumulative activities to date. ‘This report will describe:

o number, locations and depth of wells drilled
o copies of driller's logs
o number, location and types of tests performed
o deviations from plan
o plans for the next week
o samples in storage
_ ° samples shipped
] plans for problem resolution.

b. Final Report--A Draft Final Report in two (2) copies will

be submitted within 2 weeks after the completion of drilling activities. This
report will include detailed descriptions of equipment, techniques, and work

accomplished.

A Final Report in one (1) reproducible master and two (2)

copies incorporating response to GCA to review comments will be submitted

within two (2)

weeks after receipt of comments.



REPORTS

1. Six copies of a brief Monthly Report describing progress to date,
problems encountered and anticipated or proposed solutions will be
submitted by the tenth of each month.

2. Within 15 days following completion of the technical effort, a
draft Project Report of the work completed under this project will
be submitted.

3. Within 15 days of approval by the Task Officer, an error free,
reproducible manuscript of the revised draft of the Project Report
will be submitted.

6.4 QUALITY ASSURANCE

GCA/Technology Division maintains a Quality Assurance Program under the
direction of the division QA Manager, RoseMary Ellersick, who has
revieved this Work Plan with the Task Manager. The QA Manager will
attend project review meetings scheduled during this task to assure
that appropriate QA/QC procedures are being followed.

Workbooks have been assigned to key technical personnel as noted below
and will be used to make notations of pertinent information such as
telephone and other conversations, meetings, significant references,
process information, calculations, etc. The workbook assignments for
this Task are as follows:

° Arlene Levin 1-619-078-01
° Pablo Huidobro 1-619-078-02
° David Cogley 1-619-078-03
° Dan Goode 1-619-078-04
° Nancy Krusell 1-619-078-05
° Russell Wilder 1-619-078-06

The overall Program Manager, Thomas Hopper, is maintaining a log of all
workbooks issued on each task so they can be identified and located.
The Task Manager is responsible for all workbooks used on his work
assignment and will indicate in the Master Log their disposition and
location upon completion of the work assignment. The workbooks and any
references such as journal articles or computerized literature searches
which are purchased in support of this work assignment will be
maintained as part of the permanent work assignment file and referenced
in the Final Report, as appropriate. At least once during the period
of performance, the QA Manager will audit workbook use. The QA Manager
will coordinate QC measures for various segments of project activity
and audit to see that they are being implemented.



6.5

6.6

SAFETY PLAN

The Subcontractor will adhere to the safety plan attached as
Appendix A. The Subcontractor is responsible for the health and safety
of the subcontractors employees. GCA will be exercising its own safety
plan at this site for its employees independent of the subcontractor's
program. '

|

CHAIN-OF-CUSTODY/QUALITY ASSURANCE

The Subcontractor will follow the Quality Assurance procedures for
sampling and testing as set forth in Appendix B. These procedures are
subject to periodic review throughout the performance of this
subcontract by the GCA/Technology Division Quality Assurance Manager,
RoseMary Ellersick.



APPENDIX A

HEALTH AND SAFETY PLAN



APPENDIX A 30 September 1982
HEALTH AND SAFETY PLAN
(GEA 1-619~078-222-0014)
I

The health and safety plan presented here is intended to be complementary
to the GCA/Technology Division policy and, in concert with that policy, to
provide all personnel onsite with a safe and healthy work environment.

Dr. Roger Blomquist, Vice President/General Manager of Braun Environmental
Laboratories will serve as safety officer for the subcontractor.

The specific safety plan will be finalized during Task 1. Details of the
health and safety plan will be refined during Task 1 and during the conduct of
the study if ambient monitoring and analysis results of sampling detects a
change in the level of contaminants or constituents at the site.

The safety plan will include the assignmen; of responsibilities, personal
protective requirements, work practices and emergency response procedures.
Brown personnel will be equipped and trained by the Subcontractor for field
investigations at an uncontrolled hazardous waste site. Enforcement and
adherence to this plan will be implemented in a manner to prevent serious
injury or other health hazards to the field investigators and the public.

The Reilly Tar site is located in a residential area with limited
commercial and industrial activity. The actual site is a flat field with
filled swamps and two ponds. The Minnesota Pollution Control Agency reported
the following information on hazards at Reilly Tar:

"Workers having no protective equipment or clothing have experienced
headaches and burns after contacting contaminated soil and smelling odors.

Compounds detected in the soil include:

o Polyaromatic hydrocarbons
° Phenol

o Benzene

] Aromatic Amines

o Toluene

A GCA CORPORATION
Technology Division

GCA



] Creaol ) :

° Polynuclear aromatic with sulfur or nitrogen"
A. RESPONS [BILITY

The Prime Contractor Safety Officer will be Arlene Levin who has
responsibility for the GCA health and safety plan and its implementation. The
sufety officer who reports to the overall program manager, Russell Wilder,
will recommend policy on all safety matters including work practices, training
and corrective action for Prime Contractor employees. The Subcontractor will
asaign Dr. Roger V. Blomquist as safety coordinator. Dr. Blomquist will have °
specific responsibility for maintaining a high level of safety awareness,
supervising or conducting training, insuring equipment availability and proper
maintenance, enforcement of clothing and protective equipment use

requirements, communicating with team members on safety matters, recommending

‘to the project manager and safety officer improved safety measures and

initiating immediate corrective actions in the event nf an emergency or
development. of an unsafe condition.
The individual team members will be familiar with and conform to the

safety protocol described in the safety plan.

B. TRATNING

Prior to any site activities, team members will participate in
training programs developed by their respective safety officers. At a

minimun, the training will cover:

o First Aid

0 Recognition of conditions requiring emergency or medical care
and simple steps to take until help arrives.

] Re:acue operations -
® Decontamination procedures
° Special chemical and physical hazards and potential health
effecta.
A-2
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Personal protective equipment use¢, maintenance, fit and
limitations.

Site evacuation

Hands on training in simulated sites.

PRUTEGTLVE CLOTHING

All tield sampling team wmembers will be ﬁrovided with protective

clothing to prevent body contact with dust, vapors or liquids.

Gloves-—FEdmont solvex gloves No. 37-155.

Outerwear~—Chemically resistant outerwear will consist of long
sleeved jacket (Edmont jacket No. 65-560) and overalls (ldmont
overalls No. 65-555).

Disposable Outer Clothing--Disposable outer clothing (Edmont

polycoated Tyvek jacket/pants No. 65-850) will be worn by
onsite personnel working in dry areas. In addition, Edmont
blue Tyvek coveralls No. 55-510 will be available.

Shoes and Boots--Shoes and boots will have safety toes for all
onsite work. Rubber shoes will be worn at all times on the

site. \landlers and samplers will be required to wear sturdy
fitted boots.

Protective Headwear--Hardhats or equivalent will be required

headgear onsite at all times.

Eye Protection-—-Eye protection will be required onsite at all
times. Contact lenses will not be permitted onsite. For
onsite personnel full face respirators will be utilized. If
full-face respirators are not worn onsite, chemical splash
goggles with safety glasses will be worn.

All protective clothing will be examined daily prior to donning to check for

defects,

L.

gaasea.

tears and noticeable contamination.

RESPIRATORY PROTECTION

The Reilly Tar site poses threat to health from exposure to toxic

A

full face air-purifying respirator with combination-type organic

A-3

A GCA CORPORATION
Technology Division

GCA



vapor cartridge will be worn. Air purifying respirators will not be used if
the gasses or vapors exceed their respective threshold limit value (TLV) by a
factor of 5. TIf the work environment changes and it becomes necessary, the
Subcontractor employees will utilize pressure demand self-contained

respirators.
K. FLELD INVEST LCGAT ON

Ihe initial tield investigations will be conducted in concert with
the Prime Contractor Safety Coordinator. The initial field investigation
constitutes a walk through the area to detect any observable conditions which
may present & hazard to field investigators. Prior to commencement of work,
the area of drilling for that day will be monitored with HNU survey
instruments and the monitoring will continue throughout the operations and be
repeated for each day of sampling.

Wind flags will be placed around the designated drilling area.
Weather conditions will be monitored and any changing conditions used as a
basis for reduciny potential exposures.

Meetings will be held each morning prior to work activity to review °
the hazards present at the site and any changes in the level of personal
proteclion. required, special safety requirements for assigned work activities

and emergency responses.
F. DECONTAM INAT ION

Contaminated materials must be decontaminated or isolated
immediately. All materials will be assumed contaminated if they have been
brought onto the site. EPA approved procedures for decontamination will be
followed. Requirements for decontamination will be limited to using
disposable sampling cquipment. Motor vehicles entering the immediate vicinity
of the aite will be restricted to the absolute minimum. Vehicles which leave

the site may require cleaning.

A-4
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A wash satation will be available for team members for rinsing off
and decontaminal ing splashed clothing. It is important to remove quickly as
much contaminant as possible to avoid breakthrough to inner clothing and
skin. Any concerns by the Safety Coordinator or a team member|about the
removal of splashed waterial on clothing will be resolved by replacing the
garment and either disposing of it or trying more rigorous cleansing.

Jersonal hygiene is the final step in decontamination. All team
members who have worked on the site should immediately return to their homes
to change clothing and shower after proceeding through the onsite
decontamination of outer clothing. All clothing worn onsite should be
laundered (separately from street clothing) before rewearing.

In order to minimize contamination of sample handlers, each sample
‘bottle will be tightly capped in the field, labeled securely and placed in a
plastic bag and scaled. ‘The plastic bag will be transparent so that labels
can be used. This bag is then placed in a clear outer bag and sealed. The
outer bhag must remain clean and any doubts about its cleanliness are to be
resolved by placing it in yet another bag.

An onsite trailer will be provided for field personnel to change
into protective clothing at the beginning of the work day and to change out of
protective clothing and go through decontamination procedures at the end of
the work day or when leaving the site.

An eye wash station will be provided at the decontamination trailer

to prevent accidental rubbing or entry of materials into the eyes.

G. RECORDKELP LNC

A site log with the required sign in, sign out procedure will be
maintained at the site facility to document the time spent by each member on
the site. This iniormation will be supplemented by periodic air monitoring
using a portable photoionization analyzer to measure total non-methane
hydrocarbon levels in the air. An authorized copy of the site log and all air
quality measurements will be kept by the safety officer. Chain of custody

records will record the names of all personnel wﬁo have handled each sample.
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A checklist will track all protective equipment brought onto the
field each day to assure that decontamination is performed in the field and
that any additional precautions, such as sanitizing face masks, is performed
prior to reuse. Any equipment malfunction will be noted on the checklist and
repaired before reuse. Other routine maintenance checks will be scheduled and
recorded on a regular basis to insure that protective equipment is effective
at all times.

Any chemical releases into air, water or soi1l will be reported to
the Program Manager. Any personnel exposure resulting from such release or
protective equipment failures will be reported in writing within 24 hours to
the safety officer.

Employees working onsite will be required to have a physical
examination prior to initiating onsite activities. The results will become

part of the individual's personnel file.

G. EMERGENCY PROCEDURES

Before commencing any operations, all onsite personnel will be
advidged of potential hazards. Evacuation and rescue plans as well as
emergency assistance personnel and equipment will be in place before any
onsite activity commences. Factors to be considered in formulating emergency
response readiness are first aid, CPR training, first aid equipment including
eye wash stations, water availability, communications, rapid notification of
fire, police and emergency medical facilities, presence of transport vehicles,

fire tighting equipment and extra protective equipment including SCBA units.
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APPENDIX B 30 September 1982
QUALL'TY ASSURANCE/QUALITY CONTROl. PLAN
(GCA 1-619~078-222~001A)

The Subéontrnctor project activities include well drilling, piezometer
installation, collection of 80il cores, preservation, handling and physical
testing of some soil samples. Total Organic Carbon (TOC) analyses will also
be performed on the samples. The Subcontractor will ship designated soil
samples to the Prime Contractor.

The Subcontractor will assign overall responsibility for QA/QC on this
project to an individual who will ensure that the Subcontractor's standard QC
procedures will be appropriately applied to this project, and that the
specific chain of custody and document control requirements outlined in this
Appendix will be met.

Each key technical person will maintain an individual project workbhook to
be used for this project only. These workbooks will form part of the Project
Document [nventory and will be submitted to the Prime Contractor at the

conclusion of Subcontractor project activity.
A, WELL DRLLLING ACTIVITIES

The Subcontractor will drill wells at sites identified by the
Technical Representative using the equipment and specifications detatiled in
Exhibit A of the Subcontract. One field log book will be maintained for each
drilling team. Documentation of drilling activities, as specified in
Exhibit A and as Deliverables in the Subcontract, will be provided to the
Prime Contractor. The Technical Representative will direct and observe all

drilling operations and piezometer installations.
8. SECURLTY MEASURLS
The security of sampling equipment and samples will be maintained

through the use of an onsite trailer or van as well as storage within a

secured location at the Subcontractor headquarters.
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The field storage facility will be utilized to store sampling
equipment and collected samples in a manner to avoid contamination f{rom any
other materials or outside sources as well as to secure them from possible
mishandling.

Samples and equipment stored at the Subcontractor headquarters will
be atored in secure locations within the facility. Entrance to and exit from

the premises wpecifically during the nonworking hours will be controlled.
C. SAMPLE COLLECTION PROCEDURES

Samples will be collected as directed by the Technical
HRepresentative and as detailed in Exhibit A, Task 3, of this Subcontract. The
apecified aampling equipment and sample containers will be cleaned as
described in Exhibit A before use on samples. Sampling equipment will be
cleaned in the f{ield before each use. QC measures will include blanks and

duplicates as deacribed below.

1. Procedural Blanks--to monitor sampling equipment cleanup.
Atter every tenth split-spoon sample has been collected,
100~-200 ml deionized water will be used to rinse a clean
sampler and liner. The water will be collected in a clean
sample container of the same type used for field samples and
processed as a field sample. The Sampler will note on the
sample tag and in the field log that the sample is a procedural
blank.

2. Field Blanks-—to monitor general sample handling, including
container cleanup. On each split—spoon sample collection day,
100-200 wml deionized water in an appropriately cleaned sample
container of the same type used for field samples will be
brought to the field and processed as a field sample. ‘The
Sampler will note on the sample tag and in the field log that
the sample is a field blank.

3. Field Duplicates——to estimate precision of the overall
measurement process. Ten percent of the split-spoon samples
and the thin-walled tube samples will be collected in
duplicate. The Technical Representative will identify the
sites where duplicates will be collected; the Sampler will note
on the sample tag and in the field log that the samples are
duplicates.
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These blanka and duplicate samples will be tested and analyzed
as appropriate to the type of sample. The Technical
Representative will ensure that new sample tags have been
securely attached to blanks and duplicate samples so they are
not recognizable as such to the testing laboratory.

b. SAMPLE HANDLING, STORAGE AND CONTROL

AftLer geologic logging of the cores by the Technical Representative,
samples collected in the field will be immediately coocled to approximately 4°C
with ice and stored in styrofoam coolers. Samples for shipment to the Prime
Contractor laboratory facility will be frozen and maintained in a secure
{reezer. Samples for soil testing will be maintained in a secure location
away [rom other samples until testing is complete.

The following steps will be followed by the Subcontractor to ensure
sanple integrily and validity from the point of sampling to safe storage in
the laboratory.

1. ‘The number of people involved with handling the samples will be
kept at a minimum.

N
.

Samples will be obtained using standard approved field
techniques detailed in Exhibit A. Any deviations due to site
conditions, weather, etc. will be reviewed with the Technical
Representative to obtain approval and notations made in the
Field Log and initialed and dated.

3. Every sample taken will have a unique identification tag
attached to the sample container. The tag will contain such
information as the project number, sample number, date, source
or site of sampling, preservatives used and the name of the
person who took the sample (Sampler); Section E discusses
sample tags and custody records in more detail.

4. A chain-of-custody form will be used to record the following
information: project number, Sampler's name and signature,
sample identification, site or location of sampling, date and
time, type of sample matrix, type of container, preservative
steps taken, method of shipment and requested analysis.

5. The field Sampler has total responsibility for the samples
+ until such time as sample custody is transferred to unother
reaponsible person involved in the next step of sample
transport to the lab.
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6. After sampling is completed, the samples will be packed in ice
in a transfer container (typically a styrofoam cooler inside a
heavy cardboard box). The transfer container will be secured
against tampering or spillage. Every effort will be made to
expedite the shipment of samples to the lab and maintain sample
environment as close to 4°C as possible.

7. Upon arrival at the Subcontractor laboratory, the designated
Sample Custodian is responsible for evaluating the condition of
the samples with respect to:

a. integrity of containers and seals,
b. condition of sample matrix and,
c. completeness of chain of custody information.

Once satisfied that the samples are valid, the Sample Custodian
will sign the chain of custody form signifying acceptance for
analysis'or shipment. Should there be a question about sample
integrity or information received on the chain-of-custody

torms, the samples must be held in abeyance pending the
resolution of the quesation as noted in Section E.6 of this Plan.

8. Unce received in the Subcontractor laboratory, samples will be
logged and scheduled for analysis or shipment and remain in

sample atorage until such analysis or shipment is performed.

9. Samples shipped to the Prime Contractor will be handled as
described in Step 7 above by the Sample Bank Manager.

K. CHAIN OF CUSTODY

1. Sample Identification

Sample collection tags will be preprinted to insure that the
required information is provided on each tag. Each collected sample,
including duplicates and field blanks, shall have a completely filled in
aample tag securely attached to it. Duplicates and field blanks shall be
identified in the remarks section of the tag.

The person who physically collects the sample is the Sampler
who uwigns the sample tag. He may presign the tag if he will be in a hazardous
condition when sampling. The exact time of sample collection will be recorded
and all team members present shall be recorded in the field log book. The

Sampler initiates the custody record for transfer of samples.
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The Subcontractor Sample Custodian or the Technical
Representative will maintain a bound sample log listing all samples collected
and thelr respective tag numbers and disposition of the gamples to the
laboratory for analysis. The onsite trailer or vau will operate as a sample
bank with new sample tags assigned to the blank or duplicate samples so that

they are not recognizable to the testing laboratory as blanks or duplicates.

2. Sample Transfer/Custody Records

Customized record sheets following NEIC format will be provided
by the Prime Contractor for this project. They are two—part carbonless copy
forma which correlate with the sample identification tags. Requested
information has Lhe same heading on both. On this project the custody record
will document transfer of samples to the Subcontractor laboratories, to
satorage in a freczer maintained at the Subcontractor headquarters, and
shipment of samples to the Prime Contractor's laboratory. Internal laboratory
records will then track the samples.

The custody records will be used for a packaged lot of
samplea. More than one sample will usually be recorded on one form; more than
one custody record sheet may be used for one package. Their purpose is to
document the tranafer of a group of sampfes traveling together; when the group
of samples changes, a new custody record is initiated. The original of the
custody record will always travel with the samples. The initiator of the
record will keep the copy. When custody of the same group of samples changes
hands several times, some people will not have a copy of the custody record.
This will be acceptable as long as the original custody record shows that each

person who had received custody has properly relinquished it.

3. Using the Custody Record !

The Sampler will fill in all requested information from the
sampling tags. The person receiving custody will check the sample tag
information against the custody records, he will also check sample condition

and note anything unusual under remarks on the custody form.
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The originator (Sampler) will sign in the top left
"Relinquished by" box and keep the copy. The person receiving custody will
sign in the adjacent "Received by" box and keep the original. The date/time
will be Lhe .same for both signatures since custody must be transferred to
another person.

When custody is transferred to an analytical laboratory, blank
signature spaces may be left and the customized last "Received by" signature
box muet be used. The unused signature boxes may be lined out to show they
were not used. In all cases, it must be readily seen that the same person

receiving custody has relinquished it to the next custodian.

4. Shipped Samples

Whenever a group of aamplés along with its custody form is to
be shipped, the samples will be accompanied to the carrier so that if
requested, the number and identification of the samples can be verified. The
commercial carrier is not required to verify this nor to sign the custody
records. Receipts of bills of lading will be maintained as part of the
permanent documentation. The package will be closed with strapping tape and
custody seals so that the carrier is transporting a secure container. The
person receiving custody of shipped samples will be rcquired to document the

condition of the strapped and sealed box upon arrival.

5. Laboratory Cugtody

The onsite trailer or van, the Subcontractor's and the Prime
Contractor's analytical laboratories are considered to be working
laboratories. hkach will have a designated Sample Custodian who accepts
custody of the samples and implements a system to maintain control of samples
within the laboratory. The laboratories will not be open to the general
public and will have access restricted to employees known to each other. Each
handling of the sample to renumber, subdivide, preaerve; etc. will not be

documented in this situation.
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6. Quest Lons /Problems

I[L discrepancies between sample tag numbers and custody record

" sheets are found, they should be documented and the sample stored under the

proper conditions. The samples will not be analyzed until the problem is
resolved by contacting either the Technical Representative, the Prime
Contractor QA Manager, or another designated responsible authority.

The responsible person receiving custody will attempt to
resolve the problem by checking all available information (other markings on
sample containers, typc of sample, etc.). He will then document the situation
on the custody record and in his project work book and notify the Prime
Contractor QA Manager by the fastest available means followed by written
notification.

Chriges may be written in the remarks section of the custody
record and should be initialed and dated. A copy of this record should

accompany the written notification to the QA Manager.
k. PHYS TCAL TESTING AND TOC ANALYSIS

Physical testing will be performed on soil samples using the methods
detailed i1n Exhibit A, Task 4. The person responsiblc fbr analytical QC will
ensure Lhat each person working on the samples documents all testing or
analytical work 1o an individual laboratory notebook or a project laboratory
notebook. Each notebook page shall be identified by the Project Code
(RT-) -619-078B) and dated and signed by the analyst.

Sample and standard preparation and dilution, instrument operating

"conditions, and calibration curves will be documented in notebooks or

instiumenL logs. All raw data pertaining to this project will be identified
with the Project Code and will form part of the Project Document Inventory as
noted in Section F of this Plan.

Standard laboratory QA/QC procedures are briefly discussed below;
they will be applied as appropriate to the project work.

Class A volumetric glassware will be used throughout wherever
volumetric dilutions or transfers are required. All processes call.ng for

nonvolumetric glassware will be performed in borosilicate labware. The
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cleaning proceaa of the various types of laboratory glassware and sampling
containers will be specified to eliminate interferences due to contaminatiun:
All glassware will be detergent washed followed by tap water and deionized
water rinses. [I'ipets and other glassware which may become coated with orgunic
filme will be subjected to an alcoholic potassium hydroxide bath for 24 hours
tollowed by an acid bath (diluted hydrochloric acid) for & to 6 hours, and tap
and deionized water rinses.

A1l reagents used will be analytical reagent grade and, where
appropriale, spectroquality reagents will be utilized. Laboratory deionized
witer must pass ASTM lype II water specifications (ASTM D1193-74). Standard
curves in the expected concentration ranges of the samples to be analyzed will
be run each day to standardize the instruments. Random standards will be run
periodically during analysis to check for drift in instrument response. The
analytical curve will also be run after all samples have been analyzed as a
final check on the stability of instrument response. QC measures will include

blanks, duplicates and spiked samples as described below.

1. Deionized laboratory water blank will be run after every 10
Iield samples to monitor the overall analytical system.

2. Reagent blank--To determine background effect or contamination
caused by the reagents used in sample preparation and anaysis.
Une reagent blank will be processed with each block of 10 field
samples analyzed by a particular method.

3. Laboratory duplicates--To estimate precision of the testing or
analytical work. Two aliquots from 1 field sample on each
block of 10 samples analyzed by a particular method will be
carried through the entire testing procedure.

A, Spiked samples—-Une field sample from each block of 10 samples
analyzed by a particular method will be artificially spiked
with analytes found in the unspiked field sample. The spiking
level will be approximately 50 percent greater than the level
found in the unspiked sample.

Acceptance limits will be established tor these blanks and spiked
gamples; 1 these limits are exceeded, corrective action will be initiated.
Sample results will be blank-corrected, unless corrective action indicates
this should not be done. Corrective actions will be documented and approved

by the responsible QA/QC person.
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[n addition, (Quality Control samples provided by outside agencies
such as the EPA will be run to provide an independent check on the entire

analytical system. All (U data will be reported to the Prime Contractor.
F. DOCUMENT CONTROL

The purpose of document control is to insure that all project
documents will be accounted for when the project is complete. The
Subcontractor will designate a Document Control Officer (DCO) for this
project. He will be rcsponsible for issuing, controlling and maintaining
records of the controlled documents. At the conclusion of the project, all
controlled documcents with records shall be provided to the Prime Contractor
for inclusion i1n their overall Project Document Inventory. The DCO shall
maintain the log of all serialized documents used. If any of these controlled
itemn are damaped, lost or voided, this will be so noted in the log. In
addition, the DU will serve as sample custodian for samples collected in the
Lield.

The Subcontractor DC) will issue, control and maintain records of
controlled documents. FEach key technical peraon working on the project will
be¢ required to maintain an individual project log book. One field log book
for each driiling team will be maintained. The project numbering system is

outlined below.
1. Project Code

The project code for the Reilly Tar study is RT 1-619-078.
I'his uumber will appear on sample identification tags, custody records, log
hooks, field data sheets, driller logs, core logs, project memos and reports,
dncument‘contrul logs, corrective action forms and logs, QA plans and all
olher project records. Tn addition, the Subcontractor code will be placed on
all documents except sample collection tags and custody records. See

Section 3 below.
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2. Preserialized Documents

Sample collection tags and custody records will have preprinted
serial numbers on them. It is not necessary that a tag number match a custody
record number. [L 18 necessary that the Subcontractor DCO maintain records
which account (or all serially numbered items received from the Prime
Countractor. 1If tags or custody records are damaged, lost or destroyed before
+ used Lor their i1ntended purpose, the serial number of the item and its

disposition must bc recorded.

3. Other Documents

Other documents will use a numbering scheme similar to that
tdentitied hercin to cnable unique identification of each item. The numbering
scheme includes the project code, subcontractor code, document code and serial

number as shown below.

Project Code Subcontractor Code Document Coide Serial Number

RT 1-619-0748 -02- -A- -00001

‘lable B-1 presents a suggested document code. The
Subcontractor's DX will finalize the system to be used for their documents;
1t is desirable that suggested document codes be used to facilitate compiling
the overall Project Document lnventory.

At the:conclusion of the project the Subcontractor DUO will
account fFor all project documents and number them, and a contents listing of
the documents will be prepared. The Subcontractor will photocopy any
documents it wishes to retain in its project file. The DCO will keep a copy
ol the contents listing and place one copy in a shipment box containing the
original documents. ‘The complete Project Document Inventory will then be

shipped to Lhe Prime Contractor.
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TABLL B~1. SUGGESTED DOCUMENT (NODES

Document

Code Letter

Project Work Plans
Project Logbooks
Sampling lLogbooks
Drillers Logs

Field iiata Sheets
l.aboratory Notebooks
Laboratory Data Sheets
Sample Logs

Internal Memos

External Written Communications
Confidential Information
Photos, Maps, Drawings
QA Plan

Keporls

Final Report

Mi1acel laneous

G
Hl, H2, etc.
Ll, L2, cotc.
M

FR
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G. CORRECTIVE ACTION RESPONSIBILITY

The Subcontractor will assign responsibility for initiating
corrective action on each aspect of project activity. The Technical
Representative, Pablo Huidobro or other designated individual, will observe
all field activitiers and initiate corrective actions as necessary.

All corrective actions taken will be documented in laboratory
notebuoks ur project workbooks or on Corrective Action Forms; the project code
(RT 1-619-078) will identify the written description of the problem found and

the nctions taken. The documentation will be submitted as part of the Project

Docuwent Inventory.
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7.0 COST ESTIMATE

GCA /TECHNOLOGY DIVISION 1 October 1982
A DIVISION OF GCA CORPORATION
Bedford, Massachusctts 01730 Page 1 of 6 Pages

COST ESTIMATE

SOIL SAMPLES AT THE REILLY TAR SITE

Contract No. 68-02-3168, Work Assignment No. 78, Technical Service Area 3
(GCA 1-619-078)

Group Scientist/Engineer 180 hours @ $20.22/hr(2) $ 3,640
Principal Scientist/Engineer 100 hours @ $15.62/hr 1,562
Senlor Scientist/Engineer 180 hours @ $11.68/hr 2,102
Sclentist/Engincer 496 hours @ $ 9.67/hr 4,796
Scnior Technician 294 hours @ $ 7.57/hr 2,226
Technical Illustrator 60 hours @ $ 7.56/hr 454
Technical Typist 120 hours @ § 6.27/hr 752
Total Direct Labor 1,430 hours(l) $15,532
salary Related Cost 3 (32.5%) 5,048
Subtotal 20,580
Engincering Overhcad(3)(88.02) . 18,110
Matcrial (see Page 3) 1,748
Travel (see Page 4) 8,126
Subcontracting (see Page 5) 33,000
Other Direct Costs (see Page 6) 2,187
Subtotal 83,751
General & Administrative Exggnse(3)(3.72) 3,099
Total Estimated Cost 86,850
Fixed Fee(a) 3,150

TOTAL PROGRAM COST $90,000




GCA /TECHNOLOGY DIVTSION 1 October 1982
A DIVISLON OF GCA CORPORAT JON
Bedford, Massachusctts 01730 Page 2 of 6 Pages

NOTES PERTAINING TO PACE 1I:

(L) of this 1,430 MH total, 1,250 are technical man-hours which is in contrast
to the Government estimate of 450 TMH.

(2) Use of direct labor bidding rate schedule applicable to 1982.
(3) Use of GCA/FY 1982 provisional indirect rates requested on 14 January 1982.

(4) In accordancce with Article VIII, Paragraphs C.l1 and C.2 of Option No. 2 to
the basic contract, the fee employed herein is calculated at $2.520 per
technical man-hour,

(5) Additional Contract Funding - the total ODC proportional to a Work Assign-
ment of 1,250 TMH is $4,541, the total estimated cost is $45,007, the fee
is $3,150 for a total cost of $48,157. As '‘can be seen from Pages 2-6, the
total estimated ODC is $45,061 or $40,520 in excess of the proportional value
of $4,541 cited above. As a consequence, it is hereby requested that the
basic contract be amended by adding the following funds to cover these
extraordinary expenditures hereunder:

Excess ODC: $40,520
G&A Expense (3.7%) 1,499
Total Additjional Cost $42,019
Additional Fee (5%) 2,101

Total Additional Cost and Fee $44,120



GCA /TECHNOLOGY DIVISION 30 September 1982
A DIVISION OF GCA CORPORATION
" Bedford, Massachusetts 01730 Page 3 of 6 Pages

10.

PURCHASED MATERIAL
(GCA 1-619-078)

Gloves, Helco Safety Equipment, Wintrhop, MA -

a. Polyethylene, 3 boxes @ $10.20/ea . . . .« + « + « « « « . § 31

b. Butyl Rubber, 16 pairs @ $6.45/ea . . . . . . . . . « . . 103
Nitrile - Medium, L case @ $18.50/ea . . . . . . « « « . 19
Nitrile - Large, 1l case @ $22.30/ea . . . . « . . . o« . 22

Boots, latex rubber, Helco Safety Eéuip-68 prs @ $5/ea . . . 340

Disposal suits w/hoods, Helco Safety Equip -
4 cases @ $88.33/ea ¢« .« 4 o 4 4 s s s s s e e s e e e s 353

Organic vapor cartridges, Mine Safety Appliance, Edmund, RI -
18 boxes @ $26.95/ca . . . . . . . . . e e e e e e e e 485

Respirator cleaner-sanitizer, MSA - 5 boxes @ §12.95/ea . . . 65
First Aid kit, Helco Safety Equip - 1 each @ $24.35/ea . . . 24
Emergency eye wash unit, Helco Safety Equip - 1 ea @$22.51/ea 23
Eye wash refills, Helco Safety Equip - 3 each @ $6.91/ea. . . 21
Chemical splash goggles, Helco Safety Euip -~ 4 pr @$3.10/ea . 12

Miscellancous materials including duct tap, hardware, cleaners,
solvents, towels, €tC. +« & « &+ o 2 o o o 8 = 2 s s s s = e . 250

TOTAL WORK ASSIGNMENT PURCHASED MATERIAL. . . . . $1,748




GCA/TECHNOLOGY DIVISION

A DIVISION OF GCA CORPORATION
Bedford, Massachusetts 01730

Boston, Mass.

1 Trip

Air Fare

Per bicm
Car Rental
Local Travel

Boston, Mass.

1 Trip

Air Fare
Per Diem
Car Rental
Local Travel

Boston, Mass.

3 Trips

Air fare

Per Diem
Car Rental
Local Travel

Boston, Mass.

1l Trip

Alr Fare
Per Diem
Car Rental
Local Travel

DETAILED TRAVEL ESTIMATE

(GCA 1-619-078)

- Minneapolis, Minnesota

3

Days/Trip 1 Man/Trip

1 Trip @ $443/Trip
3 Days @ $ 60/Day
3 Days @ $ 45/Day
1 Trip @ $ 30/Trip

-~ Minneapolis, Minnesota

5

Days/Trip 2 Man/Trip

2 Trip @ $443/Trip
10 Days @ $ 60/Day
5 Days @ $ 45/Day
2 Trip @ $ 30/Trip

- Minneapolis, Minnesota

10 Days/Trip 1 Man/Trip

3 Trip @ $443/Trip
30 Days @ $ 60/Day
30 Days @ $ 45/Day

3 Trip @ $§ 30/Trip

- Minneapolis, Minnesota

5

Days/Trip 1 Man/Trip

1 Trip @ $443/Trip
5 Days @ $ 60/Day
5 Days @ $ 45/Day
1l Trip @ $ 30/Trip

TOTAL WORK ASSIGNMENT TRAVEL . . . . . . . .

30 September 1982

Page 4 of 6 Pages

$ 443
180
135

30

$ 788

$ 886
600
225

60
$1,771

$1,329
1,800
1,350
90
$4,569

$ 443
300
225

30

$ 998

. $8,126
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SUBCONTRACT ING
(GCA 1-619-078)

Well drilling services - Braun Environmental Laboratories, Inc., Minneapolis,
Minnesota - firm fixed price subcontract for installation of 18 wells, as
follows:

Ltem Cost
Health and safety equipment $ 700
Standby time - 10 hours @ $55/hr 550
Borings in clean background locations - 3 each @ $915/ea 2,745
Borings In swamp - 3 each @$1,185/ea 3,555
Borings at Reilly Tar Site on solid ground -

12 each @ $1,005/ea 12,060
Plezometer installation at 60 feet - 9 each @ $825/ea 7,425
Lab soil tests ~ 42 each @ $40.62/ea 1,706
Storage and shipment of samples - 108 each @ $3/ea 324
Reports and period review 2,205
Disposal of drill cuttings and mud 1,730

Total Work Assignment Subcontracting $33,000



GCA/TECHNOLOGY D1VISION 30 September 1982
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Bedford, Massachusetts 01730 Page 6 of 6 Pages

OTHER DIRECT COSTS
(GCA 1-619-078)

Computer uscage, 1BM 3033 - GCA Corporate Headquarters, Bedford, MA -
3.5 hours @ $625/h0UY « ¢ & &« ¢ & ¢ o o o o s e « « o & o« o « $2,187

TOTAL WORK ASSIGNMENT OTHER DIRECT COSTS. . . . . . . $2,187
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